The unigenes containing microsatellite loci were searched against the SWISS-PROT database (http://www.expasy.ch/sprot/); -= not found. (Grabherr et al., 2011) , which were then clustered into 47,628 unigenes with TGICL version 2.1 (Pertea et al., 2003) .
Microsatellite development-Using the MIcroSAtellite identification tool (MISA) (Thiel et al., 2003) , microsatellite regions in the unigenes were screened according to the following criteria for repeat numbers: dinucleotide repeats ≥6, trinucleotide repeats ≥5, and tetranucleotide, pentanucleotide, and hexanucleotide repeats ≥4. Primers were designed for the screened microsatellite loci using Primer3 (Untergasser et al., 2012) with the default parameter settings. A total of 9263 microsatellite sequences were obtained, from which 2252 primer pairs were designed. Of these, 122 primer pairs were randomly selected and their forward primers were synthesized with one of three different universal primers (5′-CACGACGTTGTAAAACGAC-3′, 5′-TGTGGAATTGTGAGCGG-3′, or 5′-CTATAGGGCACGCGTGGT-3′) (Boutin-Ganache et al., 2001; Sakaguchi and Ito, 2014) . To prevent primer dimers, hairpin structures, and mismatches, the best matches of forward primers and universal primers were selected using OLIGO version 6.67 (Molecular Biology Insights, Cascade, Colorado, USA).
We selected 12 accessions from various populations (Appendix 1) to test the effectiveness of primer amplification and to preliminarily assess genetic variation. Total genomic DNAs were extracted from silica-dried leaves using Plant DNAzol (Invitrogen Life Technologies). PCR amplifications were performed following the standard protocol of the Tsingke PCR kit (Tsingke Biotech Company, Beijing, China) in a final volume of 10 μL, which contained approximately 5 ng of DNA, 5 μL of 2× PCR Master Mix, 0.1 μM of forward primer, 0.4 μM of reverse primer, and 0.3 μM of fluorescently labeled universal primer (FAM, ROX, HEX, TAMRA; Table 1 ). The PCR thermal profile involved an initial denaturation at 95°C for 5 min; followed by 35 cycles of 94°C for 40 s, 58°C for 30 min, 72°C for 30 s; and a final 10-min extension step at 72°C. Fragment lengths of PCR products were analyzed on a 3730xl DNA Analyzer (Applied Biosystems, Foster City, California, USA) with GeneScan 500 LIZ as an internal reference (Applied Biosystems). Electrophoresis peaks were scored using GeneMarker version 2.2.0 (SoftGenetics, State College, Pennsylvania, USA). A total of 17 primer pairs with stable repeatability and high variation were selected for further analysis. All primer sequences obtained from this study were submitted to GenBank (Table 1) .
Polymorphism assessment-To further evaluate the applicability of these primers, 68 individuals from five representative populations from China, Korea, and Japan (Appendix 1) were used to calculate genetic variation parameters. DNA extraction, PCR amplification, and length assessment of PCR products were performed following the procedures described above. The presence of null alleles and their bias on genetic diversity were evaluated based on the expectation maximization method implemented in FreeNA (Chapuis and Estoup, 2007) . Deviation from Hardy-Weinberg equilibrium for each population and linkage disequilibrium for each primer pair were tested using GENEPOP version 4.0.7 (Rousset, 2008) . The number of alleles, observed heterozygosity, expected heterozygosity, and polymorphism information content were calculated to assess the genetic polymorphism at each locus using CERVUS version 3.0.3 (Kalinowski et al., 2007) .
Two loci (SS20, SS95) with high occurrence of null alleles (>5%) were excluded from the following analysis. No significant deviation from Hardy-Weinberg equilibrium (P < 0.001) was observed for the remaining 15 loci except SS5 in populations CZJ and JFS; SS19 in population KMJ; and SS21, SS100, and SS109 in population JFS, which might be caused by Wahlund effect of specific populations. There was no evidence of significant linkage disequilibrium in any pair of loci. We detected 156 alleles in total, and the number of alleles at each locus ranged from four to 18, suggesting a moderate to high level of polymorphism. The observed heterozygosity, expected heterozygosity, and polymorphism information content for each locus ranged from 0.36 to 0.97, 0.59 to 0.92, and 0.53 to 0.91, respectively (Table 2) .
Transferability evaluation-Transferability of the 15 primers was examined in the accessions of the five related species, i.e., five accessions each for S. californica, S. hispida, S. moranensis, and S. jalapensis and 10 accessions for S. scobinicaulis (Appendix 1). All loci were successfully amplified except two loci (SS21 and SS100) for S. hispida and one (SS33) for S. moranensis (Table 3) . Polymorphism was detected in all but two loci (SS21 and SS100) for S. californica, five (SS2, SS19, SS103, SS120, and SS122) for S. hispida, four (SS21, SS74, SS103, and SS114) for S. moranensis, and one (SS100) for S. jalapensis (Table 3 ). The levels of both cross-amplifiability and polymorphism largely decreased with increasing phylogenetic distance. In total, 12 loci were amplifiable across the other five species in the S. hispida group. Note: n = number of individuals sampled. a Vouchers were deposited in the Herbarium of Zhejiang University (HZU), Hangzhou, Zhejiang, China.
